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panel edge structures (51) with securing edges (50). Four cornerposts (36) hold the panels (20, 
22, 24, 26) together with generally perpendicular longitudinal channels (44) which receive the 
edge structure (51) and side flap (48). At least one channel wall includes a hooking edge<53), 
protruding inwardly of the channels (44), which abuts against the securing edge of the flap (48) 
to lock the flap (48) and edge structure (51) into the cornerpost channels (44). In a collapsible 
embodiment, the longitudinal channels are in separate pieces which are hinged together to form 
a hingeable cornerpost (36). The collapsible sleeve pack assembly further includes two opposing 
wall panels (20, 24) which are scored to be folded. A rigid sleeve pack assembly embodiment 
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(54) Title: COLLAPSIBLE PALLET BOX 
(57) Abstract 

An improved sleeve pack assembly (10) comprises four vertical 
wall panels (20, 22, 24, 26) having hinged side flaps (48) wherein the 
flaps (48) and panels (20, 22, 24, 26) form doubled panel edge structures 
(51) with securing edges (50). Four comerposts (36) hold the panels (20, 
22, 24, 26) together with generally perpendicular longitudinal channels 
(44) which receive the edge structure (51) and side flap (48). At least one 
channel wall includes a hooking edge (53), protruding inwardly of the 
channels (44), which abuts against the securing edge of the flap (48) to 
lock the flap (48) and edge structure (51) into the corneipost channels (44). 
In a collapsible embodiment, the longitudinal channels are in separate 
pieces which are hinged together to form a hingeable comerpost (36). The 
collapsible sleeve pack assembly further includes two opposing wall panels 
(20, 24) which are scored to be folded. A rigid sleeve pack assembly 
embodiment utilizes a one piece comerpost (84) having two longitudinal 
channel sections (86, 88). 
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Collapsible pallet box. 
Cross Reference To Related Apnlinatinns 

This application is a continuation-in-part of pending 
5 application Serial No. 08/194,861 entitled "Sleeve Pack Assembly" 
filed February 14, 1994, which application is completely 
incorporated herein by reference in its entirety. 
Held pf the Invention 

This invention relates generally to reusable containers, 
10 and more specifically to an improved sleeve pack assembly to be 
used with a pallet base and cover to form collapsible and rigid 
reusable containers. 
Background of the Invention 

Relatively large reusable containers are utilized by 
15 manufacturers to ship a variety of different products to their 
customers. For example, in the automobile industry, a plant 



l 



WO 95/21774 




OYUS95/01642 



assembling a particular autom bile might utilize a number of 
different parts manufacturers. These manufacturers ship their 
respective parts to the plant in reusable containers where the parts 
are then assembled together into a finished automobile. The 
5 reusable containers are often returned to the parts manufacturers 
for use in further shipments. 

Generally, construction of such shipping containers 
includes a pallet base, a cover and a sleeve pack which is situated 
between the base and cover to form the sidewalls of the container. 

10 Such a design provides a versatile and lightweight shipping 

container which may be reused time and again. The vast majority 
of sleeve packs used today are made of heavy grades of triple wall 
corrugated paper, such as paper in the 1 ,000 pound bursting 
strength range. Such paper wall sleeve packs are functional if kept 

15 dry; however, as may be appreciated, moisture damages the 

strength of the paper wall and degrades the overall reliability of the 
sleeve pack. Accordingly, there is a need for a sleeve pack which 
can be stored outdoors as necessary when indoor storage space is 
not available. 

20 Plastic sleeves have been utilized for weather-proof 

containers; however, the existing plastic sleeve packs have 
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generally been inadequate. Specifically, the single layer plastic 
making up the sleeves is not capable of achieving adequate 
stacking strength, and therefore, several sheets of the single wall 
plastic material have to be laminated together. Often even the 
5 laminated sheets are not strong enough to support the stacking 

loads required, and they have to be reinforced by another material. 
The increased number of sheets and strengthening layers increases 
the expense of the containers and the complexity of their 
assembly. 

10 Sleeve packs, whether plastic or paper, generally 

require reinforcing structures at their corners to hold the sleeve 
pack sidewalls together and to provide adequate support for the 
stacked loads. When shipped and stored, numerous containers will 
usually be stacked upon one another. The prior art shows several 

15 different corner support structures for reinforcing a container and 
enhancing its support strength. For example, the patent of Kidd, 
U.S. Patent No. 4,643,314 discloses a container construction 
which utilizes hinged corner elements formed from a web 
extending between two cup-shaped structures. However, the 

20 sidewalls must be secured to the cup-shaped structures by 

adhesion requiring some sort of bonding adhesive and an additional 
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and messy step when fabricating the sleeve pack. Furthermore, 
the strength of construction depends upon the adhesive bond. 

The patent of Webb, U.S. Patent No. 4,673,087 
discloses a reusable container system having sidewalls with 
5 endmost strips that grip T-shaped ribs formed in the corner 

connectors. Such a design is both difficult to assemble and also 
expensive to manufacture as the sidewall material has to be 
specially formed to integrally fit with the ribs of the corner 
connector. Furthermore, assembly requires proper alignment of the 
10 strips and ribs. 

The patent of Carter et al, U.S. Patent No. 4,700,862 
discloses a sidewall structure for a stackable bin. However, the 
corner structure is nothing more than an extension of the sidewall 
and must be adhesively bonded to the adjacent sidewall. As may 

15 be appreciated, such a design is both impractical from an assembly 
standpoint because of the necessity of adhesive, and inherently 
weak, as the support structure is essentially just additional sidewall 
material as opposed to a stronger, more rigid structure. 

The container wall sleeves and corner hinges of 

JO Francis, Jr. et al, U.S. Patent No. 4,828,1 32 requires inner and 
outer sidewall panels and a corner member which is capable of 
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gripping two panels simultaneously. The increased number of 
panels increases the cost of the sleeve as well as the difficulty and 
time required to assemble and disassemble such a sleeve from its 
component parts. German Patent No. 1298440 discloses solid 
5 sidewalls which include a slot machined into the sidewall edges. 
An inside latching structure of the corner connector fits inside the 
slot to hold the sidewalls in the corner connector. This 
construction requires special side panels specifically constructed 
for the particular reinforcing corner structures of the container 

10 making the container more expensive to manufacture. 

Accordingly, there is a need for a simple sleeve pack 
with corner structures which may be assembled quickly, easily, and 
without additional parts, adhesives or critical alignments. It is also 
desirable to have a sleeve pack which may be assembled starting 

15 with essentially flat sidewalls that do not have to be specially 
formed or molded to cooperate with the corner structures. It is 
further desirable that the pack be readily assembled and 
disassembled when necessary and have adequate supporting 
strength at the corners. 

20 Additionally, there is also a need for a sleeve pack 

assembly which is easily recyclable. More specifically, the 
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component parts of the sleeve pack should be able to be broken 
down quickly into individual material units which might be recycled 
and reused. The growing concern over the environment has made 
recyclability of a product a desirable feature. Furthermore, 
5 although recycling is not mandatory in the United States, it is 

foreseeable that the United States may adopt a practice where a 
container must be constructed such that it is easy to break down 
into separate recyclable pieces, an approach which has already 
been adopted in Europe. 
10 There is also a need for a durable, collapsible sleeve 

pack which may be quickly and easily assembled from its 
component parts and then readily assembled into a collapsible and 
reusable container. Collapsible sleeve packs and containers are 
particularly important because they may be collapsed and return- 
is shipped to the manufacturer in a form which occupies only a 
fraction of the volume occupied by the completely assembled 
container. Generally, shipping containers may be shipped back to 
the parts manufacturer and reused; however, the return shipping is 
relatively expensive because empty uncollapsed containers take up 
20 the same shipping volume as containers filled with parts. The cost 
of shipping and storage is determined by volume, and therefore, 



WO 95/21774 



'CIYUS95/01642 



the same cost is incurred for an empty container as for a full 
container. Therefore, if the sleeve pack may be collapsed when 
the container is disassembled, it will amount to a substantial 
savings in return shipping costs. 
5 Generally, collapsible sleeve packs have two opposing 

sidewalls which are hinged at their center. All of the end walls are 
then attached together into a sleeve pack at the corners by hinging 
corner structures. To collapse such a sleeve pack, the hinged 
sidewalls are hinged inwardly at their centers and sandwiched 

10 between the unhinged sidewalls. The hinging corner structures 
allow the collapsed sleeve pack to lie flat and occupy a volume 
which can be as little as 10% to 25% of the volume occupied by 
the assembled sleeve pack and container. 

However, like the rigid containers of the prior art, the 

15 prior art collapsible containers utilize corner support structures 
which are difficult to assemble and disassemble with the various 
sidewalls. Furthermore, the prior art collapsible containers require 
rigid hinged structures at the centers of the hinging sidewalls 
further increasing the cost, weight, and complexity of the sleeve 

20 pack and the overall difficulty of its assembly. As a result, there is 
further a need for a collapsible sleeve pack which may be 
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assembled and disassembled easily and quickly without adhesives, 
additional external parts, or special tools. Further it is desirable to 
have a sleeve pack which starts with ordinary flat sidewalls that 
are die cut and need not be specially formed or molded to have 
5 attaching structures. There is further need for a collapsible sleeve 
pack which meets all of these objectives and still provides ample 
support strength for use with stacked shipping containers. 
Summary of the Invention 

The sleeve pack assembly of the present invention 

10 comprises a rectangular sleeve fabricated from four separate 
sidewall boards interconnecting at their corners by rigid 
cornerposts. The invention encompasses both a rigid sleeve pack 
embodiment and a collapsible sleeve pack embodiment. 

The collapsible sleeve pack embodiment of the present 

15 invention provides a collapsible rectangular sleeve pack which may 
be collapsed to lie flat such that it may be inexpensively shipped 
back to the manufacturer. The collapsible rectangular sleeve pack 
starts with four, flat sidewall panels. The vertical side edges of 
each panel are then folded along longitudinal vertical fold lines to 

20 form side flaps with free flap edges. The flaps are folded toward 
one face surface of the panel and the flap and panel cooperate to 
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define a doubled panel edge structure having a securing edge at 
each free flap edge. Two opposing sidewall panels of the sleeve 
are scored proximate the center of the panel with a longitudinal, 
vertical score line which extends generally parallel with the vertical 
5 doubled panel edge structures and side flaps. The scored panels 
are foldable in half without any hinging structure. Four elongated 
cornerposts hold the sidewails together at their side edges into a 
sleeve. 

Each cornerpost of the collapsible sleeve pack 
10 embodiment comprises two elongated channel pieces, each having 
two opposing channel walls which define vertical slots dimensioned 
to receive the side flaps and doubled panel edge structures of the 
panels. Each channel piece further has a longitudinal flange which 
preferably extends along the length of the cornerposts, coextensive 
15 and parallel with one of the channel walls. The two channel pieces 
of a cornerpost are hingedly jointed to each other by a flexible strip 
which is adhesively connected to the longitudinal flanges of the 
channel pieces to form a unitary cornerpost. The hinged channel 
pieces are flexible with respect to each other along the strip. 
20 At least one of the channel walls of each channel 

piece has a hooking edge protruding inwardly of the channel piece 
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and into the slot generally perpendicular with the channel walls. 
To assemble the sleeve pack, a side flap and doubled panel edge 
structure of a panel are pushed into a channel piece slot. The 
perpendicular hooking edge catches the securing edge of the flap 
5 and abuts against the securing edge to hold the doubled panel edge 
structure and flap in the cornerpost. Securing rivets are inserted 
into the cornerposts to further hold the sidewall panels therein. 
The hingable cornerposts thereby hold all of the sidewall panels 
together in the form of a rectangular sleeve with the adjacent wall 

10 panels being flexible with respect to each other due to the flexible 
cornerpost structure. The cornerposts may be assembled together 
before the panels are inserted therein, or the individual channel 
pieces may be snapped to the panels and later connected by the 
flexible hinging strip. 

15 In an alternative embodiment of the collapsible sleeve 

pack, each flexible cornerpost includes a male hinge piece having a 
male extension portion which is configured to be received by the 
female extension portion of the corresponding female hinge piece. 
The male and female hinge pieces provide hinged movement along 

20 the length of the cornerpost. Each hinge piece has opposing 
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channel walls to define a channel or slot to receive a double panel 
edge structure and side flap of a wall panel. 

The assembled collapsible sleeve pack is easily 
collapsed into a flat sleeve pack by folding the scored end panels 
5 inwardly toward the center of the sleeve pack while bringing the 
two opposing unscored panels toward each other thereby 
sandwiching the folded hinged panels between them. 

Therefore, the unique end panel and cornerpost 
structure of the present invention provides a collapsible sleeve pack 

10 which may be readily and easily assembled and disassembled and 
folded to occupy a small volume. Furthermore, the design 
provides a collapsible sleeve pack which is durable, weather 
resistant, and able to withstand heavy loads stacked thereon when 
assembled. Furthermore, the collapsible sleeve pack is readily 

15 assembled with no tools, liquid adhesives or other external parts 
other than the securing rivets. 

The rigid sleeve pack embodiment utilizes four 
sidewalls each made of a single layer of double-faced, corrugated 
plastic board which are juxtaposed with each other along their 

20 vertical side edges. Like the collapsible embodiment, the panels 
are folded at their vertical edges to form side flaps which define a 
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doubled edge panel structure having a securing edge at each free 
flap edge. The cornerposts hold the panels together at their side 
edges into a sleeve. 

The cornerpost of the rigid sleeve pack is an elongated 
5 vertical member formed of a rigid material which has two 
elongated longitudinal channel sections formed therein. The 
channel sections are generally perpendicular with each other along 
their lengths to form a longitudinal corner along the length of the 
cornerpost. Each channel has opposing walls which define a 

10 vertical slot dimensioned to receive the side flap and doubled panel 
edge structure of a sidewall panel. 

At least one of the channel walls of each channel 
section has a hooking edge protruding inwardly of the channel 
section and into the slot generally perpendicular with the wall. The 

15 hooking edge extends along the length of the channel and, like the 
hooking edge of the collapsible sleeve pack, is configured to catch 
and abut against the securing edge of the side flap structure to 
lock the side flap and doubled panel edge structure into the channel 
slot. 

20 With the unique hooking edge and end flap design of 

the sleeve pack, the various sidewall panels may be "snapped" 
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quickly and easily into the channel slots of the cornerposts. 
Securing rivets then fix the end flap in the channels of the 
cornerposts. The panels are held securely within the cornerposts in 
the form of a sleeve pack which may be placed on a pallet base 
5 and covered by a lid to form a strong, durable container. The 
cornerposts in combination with the double-faced, corrugated 
plastic sidewalls and the doubled panel edge structures form a 
sleeve pack which may be reused time and again and exposed to 
moisture and other elements without jeopardizing its support 
10 strength. 

Only one hooking edge is necessary within a 
cornerpost channel; however, a hooking edge might be utilized on 
each channel wall to hook the elongated securing edge and lock 
the panel into the cornerpost. In that way, the end flap may be 

15 folded toward either of the panel faces when assembling the sleeve 
pack. The resulting sleeve pack is easy to assemble and 
disassemble without requiring any liquid adhesives, special tools, or 
other external parts. The sleeve pack may be disassembled into its 
component pieces which may then be easily recycled if desirable. 

20 Further, the sleeve pack is durable, reusable, and able to withstand 
a heavy load so that containers made from the sleeve packs of the 
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present invention may be safely stacked on top of each other 
without subsequent collapse of the bottom containers of the stack. 

Hence, the invention presents reusable rigid and 
collapsible sleeve packs which are inexpensive to manufacture, 
5 easy to assemble and disassemble and durable enough to be reused 
time and again. The sleeve packs are lightweight yet strong 
enough to be used with heavy-duty shipping containers and may 
be easily recycled when disassembled. 

The above and other objects and advantages of the 
10 present invention shall be made apparent from the accompanying 
drawings and the description thereof. 
Brief Description of the Drawing 

The accompanying drawings, which are incorporated 
in and constitute a part of this specification, illustrate embodiments 
15 of the invention and, together with a general description of the 
invention given above, and the detailed description of the 
embodiments given below, serve to explain the principles of the 
invention. 

Figure 1 is an exploded view of the collapsible sleeve 
20 pack embodiment of the present invention used with a pallet base 
and cover; 
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Figure 2 is a perspective view of the collapsible sleeve 
pack of Figure 1 being collapsed; 

Figure 3 is a perspective view of the collapsible sleeve 
pack of Figure 1 in a completely collapsed position; 
5 Figure 4 is a top cross-sectional view along lines 4-4 

of the flexible cornerpost utilized with the collapsible sleeve pack of 
Figure 1 ; 

Figure 5 is a perspective view of the rigid sleeve pack 
embodiment of the present invention; 
10 Figure 6 is a top cross-sectional view along lines 6-6 

of the rigid cornerpost utilized with the rigid sleeve pack of Figure 
5; 

Figure 7 is a perspective view of an alternative 
embodiment of the flexible cornerpost of the invention; 
15 F'flu'e 8 is a top view of the flexible cornerpost of 

Fig. 7. 

Detailed Description of Specific gmhnrii m i» nTff 

Figure 1 shows a collapsible sleeve pack 10 of the 
present invention as part of an overall reusable shipping container. 
20 Specifically, sleeve pack 10, assembled as a rectangular sleeve, fits 
into a container pallet base 12 at its bottom end 14 and is covered 
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by the container cover 16 at its top end 18. The assembled 
container comprising sleeve pack 10, base 12 and c ver 16 may 
then be filled with parts and shipped to a customer. The container 
is formed to be stackable and therefore, sleeve pack 10 is designed 
5 to withstand a large amount of compressive force between its top 
and bottom ends 14, 18. 

Sleeve pack 10 is collapsible and comprises four 
sidewall panels 20, 22, 24. 26. Each panel is double-faced and 
has an outside face 28 and an inside face 30 and opposing vertical 
10 side edges 32 and horizontal edges 34. When collapsible sleeve 

pack 10 is assembled, the vertical side edges 32 of adjacent panels 
are juxtaposed with each other to form the corners of the 
rectangular sleeve pack 10. The sleeve pack panels 20, 22, 24, 
26 are held together at the corners by four cornerpost structures 
15 36. Since sleeve pack 10 is collapsible, the cornerpost 36 are 

hinged so that the sleeve pack 10 may be collapsed as illustrated in 
Figures 2 and 3 and further discussed hereinbelow. Handles 27 are 
formed in panels 22, 26 to facilitate assembly of the sleeve pack 
10 and the container as well as handling in the collapsed state of 
20 the sleeve pack. 
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Referring now to Figures 1 and 4, each cornerpost 36 
utilized to hold the collapsible sleeve pack 10 together comprises 
two longitudinal channel pieces 38 r 40. Each channel piece, such 
as channel piece 38, has opposing channel walls 42 extending 
5 from a base section 43. The opposing walls 42 form the channel 
piece 38 and extend the length of the cornerpost 36 to define a 
vertical channel or slot 44 in the channel piece 38. Channel piece 
38 holds the vertical side edge 32 of a sidewall panel 20, 22, 24 
or 26 to form sleeve pack 10. 

io Sidewall panel 20 is a double-faced corrugated plastic 

board having opposing rigid plastic face sheets 45 r 46 which 
sandwich a plurality of corrugations (not shown) therebetween. 
The panels are die cut and do not need to be specially formed. To 
secure the panel 20 in a cornerpost, a portion of a vertical side 

15 edge 32 of panel 20 is folded along a longitudinal fold line 49 
toward the inward face 30 of panel 20 to define a side flap 48. 
Side flap 48 has a free edge 50 and cooperates with panel 20 to 
form a doubled panel edge structure 51. The structure 51 includes 
a securing edge at the free edge 50 of flap 48. The securing edge 

20 50 extends longitudinally down the vertical side 32 of panel 20. 
The doubled panel edge structure 51 provides increased support 
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strength at the vertical side of the panel 20 and the corners of 
sleeve pack 10. 

To secure panel 20, or any other panel 22, 24, 26 to 
channel piece 38, the vertical side edge 32 of the panel, including 
5 flap 48 and doubled edge structure 51, are inserted into slot 44 of 
channel piece 38. A hook protrusion 52 is raised along at least 
one vertical channel wall 42 to define a hooking edge 53. Hooking 
edge 53 protrudes into slot 44 and extends preferably the length of 
channel piece 38. The channel piece walls 42 and panel flap 48 

10 are dimensioned in width such that when flap 48 and doubled edge 
structure 51 are inserted into slot 44, the securing edge 50 of flap 
48 is aligned with protrusion 52 of hooking edge 53. When edge 
flap 48 is folded and pressed into slot 44, the resiliency of the 
double-faced corrugated plastic panel 20 causes the folded flap 48 

15 to spring away from panel 20 at fold line 49 and contact hooking 
edge 53 at the flap securing edge 50. In that way, flap 48 is 
depressed when inserted into slot 44 and then springs outward 
away from face 30 of panel 20 and toward one of the channel 
walls 42. Hooking edge 53 catches securing edge 50 and pushes 

20 against the securing edge 50 to hold panel 20 within channel piece 
38. Therefore, to connect cornerpost 36 and panel 20, flap 48 
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and doubled edge structure 51 are simply snapped into slot 44 and 
held there by the hooking action of edges 50 and 53. The hooking 
edge might be formed on both channel walls 42 of channel piece 
38 as shown in Figure 4. This will allow the cornerpost to hold a 
5 panel side edge regardless of whether the flap 48 is folded to the 
inside panel face 30 or outside panel face 28. 

The rigid plastic face sheets 45, 46 aid in securing 
panel 20 to channel piece 38. The plastic face sheets 45, 46, 
along their side edges, provide lateral force along line 55 against 
10 hooking edge 53. The strength of the plastic face sheets 45, 46 in 
combination with the overall rigidity of panel 20 prevents the panel 
from becoming unhooked and pulling out of slot 44 and away from 
cornerpost 36. Therefore, a very strong and secure connection is 
made between panel 20 and channel piece 38 without the 
15 necessity of adhesives or additional securing structures as required 
by the prior art. A similarly strong connection exists between 
panel 22 and channel piece 40 of Figure 4. With all of the panels 
secured in a cornerpost, the sleeve pack is complete. 

A rivet or other fastening structure, such as rivet 54, 
20 might be utilized to extend through the walls 42 of channel piece 
38 and through panel 20 and flap 48 to further secure the vertical 
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edge of the panel within the channel piece once the sleeve pack 
has been assembled. The cornerpost connection is easily 
disassembled by removing rivet 54 and sliding panel 20 out of slot 
44. When disassembled, the sleeve pack individual parts may be 
separated into either plastic or metal parts thereby facilitating their 
easy recyclability. 

To form unitary cornerposts 36 and completely 
assemble the sleeve pack 10 to be used with a container, the 
channel pieces 38, 40 are placed perpendicular with each other to 
define a corner. Preferably, panels 20, 22 have been snapped into 
their respective channel pieces 38, 40 so that the panels may be 
partially assembled into a rectangular sleeve configuration. Each 
channel piece 38, 40 includes a longitudinal flange, such as flange 
56, which extends from channel piece 38. Flanges 56, 57 are 
preferably coextensive with and parallel one of the channel walls 
42 of the channel pieces 38, 40, respectively. Ranges 56 and 57 
are attached together to form a unitary, hinging cornerpost 36 by a 
flexible strip 58 which preferably extends completely down one 
side of both flanges 56, 57 and therefore down the length of the 
entire cornerpost 36. Flexible strip 58 allows the channel pieces 
38, 40 to be hinged with respect to one another. The strip 58 is 
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preferably a fabric strip with adhesive on one side which may be 
easily adhered to flanges 56 r 57. A suitable adhesive strip for 
such purposes is one fabric side strip of a hook and loop fastener, 
such as Vetera 111 . With the hinging cornerpost 36, the sleeve pack 
5 may be collapsed as illustrated in Figures 2 and 3. While the 

assembly steps of the sleeve pack 10 have been illustrated as first 
connecting panels to channel pieces and then connecting channel 
pieces together, the sleeve pack might also be assembled by first 
fixing the two channel pieces 38, 40 together with strip 58 into a 

10 unitary cornerpost 36 and then snapping the panels into the 
cornerposts. A cornerpost like cornerpost 36 is used at each 
corner of sleeve pack 10. 

The collapsible sleeve pack 10 in various collapsed 
stages is shown in Figures 2 and 3. Specifically, referring to Figure 

15 2, two of the opposing sidewall panels, 20 and 24, are scored 
along center score lines 60, 62. The double-faced corrugated 
plastic panels 20, 24 are foldable along the score lines 60, 62, 
respectively. The panels are foldable but remain whole at the score 
lines 60, 62, and therefore, the hinged panels 20, 24 do not 

20 require any additional hinging hardware. The strength of the 
plastic face sheets 45, 46 and the corrugated plastic keeps the 
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panels from tearing at the score lines 60, 62. As illustrated in 
Figure 2, with the panels scored, they may be folded to extend 
inwardly at their centers toward the middle of sleeve pack 10 in a 
direction designated by arrow 63. Scored panels 20 and 24 are 
5 folded inwardly and the panels are hinged at the cornerposts 65, 
66, 67. 68. 

While opposing panels 20, 24 are folded along score 
lines 60, 62, the non-scored opposing sidewall panels 22, 26 are 
brought toward each other. Referring now to Figure 3, panels 20, 

10 24 are folded and panels 22 and 26 are brought together to 
sandwich the folded panels therebetween to provide a flat, 
collapsed sleeve pack 10. The hinged channel pieces of each 
comer post are generally parallel with each other when the sleeve 
pack is collapsed. To reform the sleeve pack from the collapsed 

15 state, panels 22 and 26 are moved away from each other while 
panels 20, 24 are again hinged except in a direction opposite that 
designated by arrow 63. Panel handles 27 are useful to facilitate 
assembly of the sleeve pack, collapsing and reforming of the sleeve 
pack, and assembly of the overall reusable container using sleeve 

20 pack 10. 
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Therefore, the collapsible sleeve pack 10 f the 
present invention provides a strong, lightweight sleeve pack which 
is easily and readily formed and collapsed as necessary for shipping 
of parts, and return shipping of the collapsed sleeve pack. No 
tools, liquid adhesives or external pieces are necessary in order to 
assemble the sleeve pack from its component parts other than 
securing rivets. The combination of the double-faced corrugated 
plastic panels, the doubled panel edge structures and the novel 
flexible cornerposts of the present invention provide a strong 
collapsible sleeve pack which may be utilized in containers required 
to withstand high compressive forces. The panels, once snapped 
into the cornerposts, are held fast by the unique design of the 
channel pieces and hooking edge in cooperation with the folded 
end flaps and flap securing edge. Furthermore, when it is desirable 
to completely disassemble the sleeve pack, the flaps and securing 
edges of the individual panels may be easily removed out of their 
respective cornerpost slots by removing the rivet 54 and sliding the 
cornerposts off of the corrugated plastic panel. The plastic side 
panels and rigid cornerpost can withstand moisture and other 
elements and still retain their rigidity and supportive strength, while 
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the individual pieces of the disassembled sleeve pack may be easily 
recycled if desired. 

An alternative embodiment of the present invention is 
a rigid sleeve pack as shown in Figure 5. Sleeve pack 72 is not 
5 collapsible, and therefore the four panels 74, 76, 78 and 80 are 

not scored to be collapsed. Rather, each of the panels is generally 
continuous along both inside and outside faces 81, 82, 
respectively. Panels 74, 76, 78 and 80 are held together into a 
rigid sleeve pack by cornerposts 84. Handles 85 may be formed in 

10 the panels to facilitate assembly and disassembly of sleeve pack 72 
and assembly of a container using the sleeve pack. Additionally, 
the handles 85 facilitate handling of a collapsed sleeve pack and 
visual inspections of the contents of the erected sleeve pack. 

Referring now to Figure 6, each rigid elongated 

15 cornerpost 84 includes two generally perpendicular longitudinal 

channel sections 86, 88. The channel sections 86, 88 meet at one 
end thereof and are connected by a flat rigid vein 83 to form a 
corner 89 along the length of the cornerpost 84. The channel 
sections 86, 88 are oriented generally perpendicular with each 

20 other to define a right angle corner. Each of the channel sections 
86, 88 has opposing channel walls 90 which define a vertical 

•24- 



WO 95/21774 



PCT/US95/01642 



channel or slot 91 similar to vertical slot 44 f the flexible 
cornerposts of sleeve pack 10. 

A portion of the vertical side edge of a panel, such as 
panel 74, is folded along a longitudinal fold line 92 toward a face 
5 of panel 74 to form a side flap 94. Similar to the panels of the 
collapsible embodiment described above, flap 94. in combination 
with panel 74, forms a doubled panel edge structure 93 which 
includes a securing edge 95 on flap 94. The doubled edge 
structure 93 provides increased support strength at the corner of 
0 the sleeve pack 84 to supplement the strength of the cornerpost. 

To secure panel 76 or the other panels 74, 78, 80 to 
cornerpost 84, flap 94 and doubled edge structure 93 of panel 74 
are inserted into slot 91 of channel section 86. A hook protrusion 
96 is raised along at least one vertical wall 90 to define a hooking 
3 edge 97. As similarly described hereinabove with respect to the 
collapsible sleeve pack 10, when flap 94 and doubled edge 
structure 93 are placed in channel section 86, securing edge 95 of 
flap 94 abuts against hooking edge 97 and the hooking edge 
pushes against the securing edge 95 to hold panel 74 in slot 91. 
) Therefore, to connect panel 74 to cornerposts 84, flap 94 and 

doubled edge structure 93 are simply snapped into slot 91 and held 
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there by the hooking action of edges 95 and 97. The plastic face 
sheets of the corrugated panel 74 provide lateral force at securing 
edge 95 against hooking edge 97 in the direction of arrow 98. 
Panel 76 is similarly inserted and held within channel section 88. 
5 Thereby, the cornerposts 84 hold panels 74, 76, 78, 80 into a rigid 
sleeve pack assembly 72. Again, a rivet such as rivet 99 might be 
utilized in the cornerposts to further secure the vertical side edges 
of the panels within the respective channel sections. 

The resiliency of the double-faced corrugated plastic 
10 panels keeps flap 94 abutted against hooking edge 97, because the 
flap 94 springs in the direction of the hooking edge 97 keeping 
edges 95 and 97 aligned. To remove the panels from the 
cornerposts, the rivets 99 are removed and the cornerposts slide 
off of the side panels. Therefore, like the collapsible sleeve pack 
15 10, the rigid sleeve pack 72 may be quickly assembled and 

disassembled without the use of tools. The combination of the 
double-faced corrugated plastic panels and the novel rigid 
cornerpost structure of sleeve pack 72 provides a strong sleeve 
pack which forms a container able to withstand a large amount of 
20 compressive force. The panels, once snapped into the cornerposts 
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are held fast by the unique design of the channel pieces and the 
strength of the double-faced corrugated plastic. 

Figs. 7 and 8 illustrate another alternative embodiment 
of the flexible cornerpost of the invention. Cornerpost 100 is 
5 similar to cornerpost 36 and is used to create a collapsible sleeve 
pack as described hereinabove. Cornerpost 100 includes a male 
hinge piece 102 and a female hinge piece 104. As illustrated in 
Fig. 7, the male hinge piece 102 includes opposing channel walls 
106 which define a channel or slot 108 therebetween. Elongated 

10 reinforcement walls 110, 1 12 extend between the channel walls 
106 along the length of the male hinge piece 102 in order to 
reinforce the male hinge piece 102. The channel walls 106 are 
curved at one end thereof and meet a base section 1 14 which 
extends generally parallel to channel walls 106 and spaced 

IS therefrom {see Fig, 8). The other end of the male hinge piece 102 
is open to define elongated channel 108 which receives a sidewall 
panel 118 with a sideflap 120 which fits within channel 108 in 
accordance with the present invention to form a sleeve pack. At 
least one channel wall 106 includes a hook protrusion 122 which 

20 abuts against a securing edge 123 of side flap 120 of panel 1 18 to 
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insure that panel 118 is securely fastened into channel 108 of the 
male hinge piece 102. 

Male hinge piece 1 02 includes a cylindrically shaped 
male extension portion 124 which extends from base section 114 
5 generally perpendicular to base section 1 14 and the channel walls 
106. The male extension portion 124 preferably extends along the 
length of the male hinge piece 102, however, it may be divided 
into various laterally spaced sections along the length (not shown) 
of the male hinge piece 102. Male portion 124 is connected to 
10 base section 1 14 by an extension 126 which spaces the male 
portion 1 24 from the base section 114. 

The female hinge piece 104 receives male extension 
portion 1 24 in hinged relationship to allow hinging of the female 
hinge piece 104 with respect to the male hinge piece 102 for a 
15 flexible cornerpost 100. The female hinge piece 104 includes a 
base section 128 and channel walls 130 which extend generally 
perpendicular to base section 128 and parallel with each other in 
order to form a channel 132 in the female hinge piece 104. At 
least one of the channel wails 130 includes a hook protrusion 131 
20 to secure the folded side flap 127 of a panel 134. A female 
extension portion 129 extends from base 128 and is generally 
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cylindrical in shape to receive the preferably cylindrical male portion 
124 as illustrated in Figs. 7 and 8. Female extension portion 129 
extends from one side of the base 128 in a semi-circular arc for 
approximately 180°. The female extension portion 104 then 
extends in an approximately 90° semi-circular arc from an inner 
side of base 128. As illustrated in Figs. 7 and 8, the semi-circular 
arcs extend approximately 270° around the male extension portion 
124 to thus allow approximately 90° of movement of one hinge 
piece with respect to the other. 

As illustrated in Fig. 8, the transverse cross-section of 
the cylindrical male extension portion 1 24 is circular. To allow 
smooth hinging the outermost diameter of male extension portion 
124, as illustrated by reference numeral 136, is slightly less than 
the circular cross section 138 of the cylindrical cavity 133 which is 
defined by female extension portion 129. To assemble the male 
hinge piece 102 and the female hinge piece 104 together, the 
cylindrical male portion 124 is slid into the cylindrical cavity 133. 
The opposing ends 135, 137 of the semi-circular arcs of female 
extension portion 129 and the space therebetween defines the 
range of motion of the male hinge piece 102 with respect to the 
female hinge piece 104. 
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As illustrated in Fig. 8, when the sleeve pack is 
assembled and the cornerpost 100 is in an open configuration, 
one side of extension 126 abuts against end 137 of the 180° 
female extension portion arc. As illustrated in phantom, when 
5 cornerpost 100 is hinged to a closed position, the other side of 
extension 126 will abut against end 135 of the 90° arc of female 
extension portion 129. Thus, the female extension portion 129 
defines an approximately 90° range of motion of cornerpost 100. 
As illustrated in Fig. 8, in the open position of cornerpost 100, the 

10 male piece 102 and the female piece 104 extend generally 

perpendicular to one another. In the closed position, the male 
piece 102 and the female piece 104 will extend generally parallel 
one another so that the sleeve pack may be properly collapsed. 

Preferably, pop rivets 140 extend through the channel 

15 walls 106, 1 30 of the male hinge piece 102 and female hinge 

piece 104, respectively, to secure the sleeve panels 1 18, 134 to 
cornerpost 100. As shown in Fig. 7, a pop rivet 140 may also be 
inserted in a cylindrical passage 1 25 formed within male extension 
portion 124. When the male and female hinge pieces, 102, 104 

20 are assembled, the pop rivet is then inserted into either end of male 
extension portion 124 and the rivet head 142 is dimensioned to 
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abut against the end of female extension portion 1 29 and thereby 
secure the female extension portion 1 29 between the rivets 
therein. Preferably, cornerpost 100 is fabricated from aluminum. 
Therefore, the present invention presents sleeve 
5 packs, both rigid and collapsible, which are inexpensive to 

manufacture and easy to assemble and disassemble without tools. 
The sleeve packs disclosed herein are weather proof and able to 
withstand moisture and other elements without losing their 
supporting strength. They are lightweight yet sturdy, and the 

10 combination of the double-faced corrugated plastic and unique rigid 
cornerposts and doubled structures and side flaps creates a 
supporting structure at the corners of the sleeve pack able to 
withstand heavy compressive loads. Because of the ease with 
which the sleeve pack may be disassembled, it is subject to 

15 relatively inexpensive recycling of its component parts. 

While the present invention has been illustrated by a 
description of various embodiments and while these embodiments 
have been described in considerable detail, it is not the intention of 
the applicants to restrict or in any way limit the scope of the 

20 appended claims to such detail. Additional advantages and 

modifications will readily appear to those skilled in the art. The 
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invention in its broader aspects is therefore not limited to the 
specific details, representative apparatus and method, and 
illustrative example shown and described. Accordingly, departures 
may be made from such details without departing from the spirit or 
5 scope of applicant's general inventive concept. 
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Claims 

1 . An improved sleeve pack assembly to be used with a 

pallet base and cover to form a container for shipping bulk goods, 
the sleeve pack assembly comprising: 

four rectangular vertical wall panels with inside faces 
and outside faces and vertical side edges, each wall panel having 
an elongated hinged side flap on two opposing vertical side edges, 
each side flap having a flap edge and being folded toward a panel 
face to lie adjacent the face and define a doubled panel edge 
structure with a securing edge along the flap edge; 

four cornerposts attached to the side edges of the 
panels to configure the panels into a rectangular sleeve, each 
cornerpost being an elongated member comprising two 
longitudinal channel pieces hingedly attached together such that 
the cornerpost may flex along its length, the channel pieces each 
having opposing channel walls which define a vertical slot 
dimensioned to receive a doubled panel edge structure and side 
flap of a wall panel; 

at least one channel wall of each channel piece having 
a hooking edge protruding inwardly of the slot of the channel 
piece, the hooking edge oriented generally perpendicular with the 
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channel wall to abut against the securing edge of the flap and lock 
the side flap and doubled panel edge structure into the channel 
piece slot, the cornerposts holding all of the wall panels together 
along their vertical side edges into a rectangular sleeve with 
adjacent wall panels being flexible with respect to each other at the 
hinged cornerposts; 

whereby the panels and cornerposts may be easily and 
quickly assembled into a collapsible sleeve pack assembly which 
together with a pallet base and cover forms a lightweight, sturdy 
and reusable shipping container. 

2. The improved sleeve pack assembly of claim 1 

wherein each channel piece includes a longitudinal flange thereon 
and the two channel pieces are hingedly joined to each other by a 
flexible strip connected to the longitudinal flanges to form a unitary 
hinged cornerpost. 
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3. The improved sleeve pack assembly of claim 1 
wherein at least two of the panels, on opposite sides of the 
rectangular sleeve, have a score line extending vertically on the 
panel in a direction generally parallel with the elongated 
cornerposts, the panels flexing along the score line; 

said sleeve pack assembly being collapsible by folding 
the opposing scored panels at the score lines toward the center of 
the sleeve pack assembly and hinging the cornerposts to move the 
other panels toward each other to sandwich the folded scored 
panels; 

whereby the sleeve pack may be collapsed into a 
volume smaller than the volume of the uncollapsed sleeve pack. 

4. The improved sleeve pack assembly of claim 1, 
wherein both opposing walls of a channel have a hooking edge 
protruding therefrom toward the slot to abut against a side flap 
securing edge and lock a panel in the cornerpost when the side flap 
is folded toward either panel face. 
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5. The improved sleeve pack assembly of claim 1 further 
comprising fasteners extending Into the channel pieces and doubled 
panel edge structures to further secure the panels in the cornerpost 
channel slots. 

6. The improved sleeve pack assembly of claim 1 , at 
least one panel having a hand hold opening formed therein to allow 
gripping of the panel for easy assembly and use of the sleeve pack 
assembly. 
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7. An improved sleeve pack assembly to be used with a 

pallet base and cover to form a container for shipping goods, the 
sleeve pack assembly comprising: 

four rectangular vertical wall panels with inside faces 
and outside faces and vertical side edges, each wall panel being 
fabricated of double-faced corrugated plastic and having an 
elongated hinged side flap on two opposing vertical side edges, 
each side flap having a flap edge and being folded toward a panel 
face to lie adjacent the face and define a doubled panel edge 
structure with a plastic securing edge along the flap edge; 

four cornerposts attached to the side edges of the 
panels to configure the panels into a rectangular sleeve, each 
cornerpost being an elongated member having two longitudinal 
channel sections which are joined along their length to lie generally 
perpendicular with each other and form a corner along the length 
of the member, the channel sections each having opposing channel 
walls which define a vertical slot dimensioned to receive a doubled 
panel edge structure and side flap of a wall panel; 

at least one channel wall of each channel section 
having a hooking edge protruding inwardly of the slot of the 
channel section, the hooking edge oriented generally perpendicular 
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with the channel wall to abut against the plastic securing edge of 
the flap to lock the side flap and doubled panel edge structure into 
the cornerpost slot, the cornerposts holding all of the wall panels 
together along their vertical side edges into a rectangular sleeve; 

whereby the panels and cornerposts may be easily and 
quickly assembled into a sleeve pack assembly which together with 
a pallet base and a cover forms a lightweight, sturdy and reusable 
shipping container. 

8. The improved sleeve pack assembly of claim 7, 
wherein both opposing walls of a channel have a hooking edge 
protruding therefrom toward the slot to abut against a side flap 
securing edge and lock a panel in the cornerpost when the side flap 
is folded toward either panel face. 

9. The improved sleeve pack assembly of claim 7 further 
comprising fasteners extending into the channel sections and 
doubled panel edge structures to further secure the panel in the 
cornerpost channel slots. 
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10. The improved sleeve pack assembly of claim 7, at 

least one panel having a hand hold opening formed therein to allow 
gripping of the panel for easy assembly and use of the sleeve pack 
assembly. 
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11. A method of forming an improved collapsible sleeve 

pack assembly comprising: 

providing four rectangular vertical wall panels each 

having inside and outside faces and vertical side edges; 

folding two opposing vertical side edges of each panel 

along longitudinal fold lines toward one face of the panel to form 

side flaps having a flap edge, the folded side flaps lying adjacent 
the panel face to define a doubled panel edge structure with a 
securing edge along the flap edge; 

providing four elongated cornerpost structures, each 
cornerpost structure comprising two longitudinal channel pieces 
including opposing channel walls which define a vertical slot, at 
least one channel wall having a hooking edge protruding inwardly 
of the slot and oriented generally perpendicular with the channel 
wall; 

pressing the doubled panel edge structures and flaps 
of the panels into the slots of the cornerposts, the entire end flap 
of each panel edge being inserted into a cornerpost channel slot 
such that the hooking edge abuts against the securing edge of the 
flap and holds the doubled panel edge structure in the cornerpost; 



-40- 



WO 95/21774 



PCT/US95/01642 



hingedly attaching each channel piece together t 
form a unitary cornerpost structure with flexible channel pieces 
which allow adjacent panels to flex with respect to each other, the 
unitary cornerpost structures holding the panels together in a 
unitary sleeve pack; 

whereby the resulting sleeve pack assembly is 
lightweight sturdy, and reusable and may be collapsed by hinging 
the panels at the cornerpost structures. 
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12. The method of claim 1 1 wherein each channel piece 

includes a longitudinal flange thereon, the method further 
comprising joining the longitudinal flanges of two channel pieces 
together with a flexible strip to form the unitary hinged cornerpost 
structure. 



13. The method of claim 1 1 further comprising: 
placing fasteners through the cornerposts and double 

panel edge structures to further secure the panels in the 
cornerpost. 

14. The method of claim 1 1 further comprising: 
scoring at least two of the opposing wall panels with 

vertical score lines such that the scored panels may be folded 
along the fold lines when the sleeve pack assembly is collapsed. 



-42- 



WO 95/21774 



PCT/US95/01642 



15. A method of forming an improved rigid sleeve pack 

assembly comprising: 

providing four rectangular vertical wall panels each 
having inside and outside faces and vertical side edges, the panels 
being fabricated of double-faced corrugated plastic; 

folding two opposing side edges of each panel along 
longitudinal fold lines toward one face of the panel to form side 
flaps having a flap edge, the side flaps lying adjacent the panel 
face to define a doubled panel edge structure with a securing edge 
along the flap edge; 

providing four elongated cornerpost structures, each 
cornerpost structure having two generally perpendicular 
longitudinal channel sections which are attached along their length 
to form a corner, each channel section including opposing channel 
walls which define a vertical slot, at least one channel wall having 
a hooking edge protruding inwardly of the slot and oriented 
generally perpendicular with the channel wall; 

pressing the doubled panel edge structures and flaps 
of the panels into the slots of the cornerpost structures, the entire 
end flap of each panel edge being inserted into a such that the 
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hooking edge abuts against the securing edge of the flap and holds 
the doubled panel edge structure in the cornerpost structure; 

whereby the resulting sleeve pack assembly is 
lightweight, sturdy and reusable. 

1 6. The method of claim 1 5 further comprising: 

placing fasteners through the cornerposts and doubled 
panel edge structures to further secure the panels in the 
cornerposts. 
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17. An improved sleeve pack assembly to be used with a 

pallet base and cover to form a container for shipping bulk g _ds, 
the sleeve pack assembly comprising: 

four rectangular vertical wail panels with inside faces 
and outside faces and vertical side edges, each wall panel having 
an elongated hinged side flap on two opposing vertical side edges, 
each side flap having a flap edge and being folded toward a panel 
face to lie adjacent the face and define a doubled panel edge 
structure with a securing edge along the flap edge; 

four cornerposts attached to the side edges of the 
panels to configure the panels into a rectangular sleeve, each 
cornerpost being an elongated member comprising a male hinge 
piece and a female hinge piece, the male hinge piece having a male 
extension portion and the female hinge piece having a female 
extension portion configured to receive the male extension portion 
in hinged engagement such that the cornerpost may flex along its 
length, the hinge portion each having opposing channel walls 
which define a vertical slot dimensioned to receive a doubled panel 
edge structure and side flap of a wall panel; 

at least one channel wall of each hinge piece having a 
hooking edge protruding inwardly of the slot of the hinge piece, the 
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hooking edge oriented generally perpendicular with the channel 
wall to abut against the securing edge of the flap and lock the side 
flap and doubled panel edge structure into the hinge piece slot the 
cornerposts holding all of the wail panels together along their 
vertical side edges into a rectangular sleeve with adjacent wall 
panels being flexible with respect to each other at the hinged 
cornerposts; 

5 whereby the panels and cornerposts may be easily and 

quickly assembled into a collapsible sleeve pack assembly which 
together with a pallet base and cover forms a lightweight sturdy 
and reusable shipping container. 

18. The improved sleeve pack assembly of claim 17 

10 wherein the male extension portion is generally cylindrical and the 
female extension portion forms a generally cyiindrical channel to 
receive and partially surround the male extension portion in hinged 
engagement. 
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19. The improved sleeve pack assembly of claim 18 
wherein said female extension portion channel surrounds the 
cylindrical male portion approximately 270 degrees around the 
circumference of the cylindrical male portion to contain the male 
portion along its length. 

20. The improved sleeve pack assembly of claim 18 
wherein the female extension portion channel has opposing edges, 
the edges abutting against a section of the male extension portion 
to allow hinged movement of the male hinge piece in a range of 
approximately 0-90 degrees with respect to the female hinge piece. 

21 . The improved sleeve pack assembly of claim 1 7 
wherein the female extension portion is configured to slidably 
receive the male extension portion. 

22. The improved sleeve pack assembly of claim 21 
further comprising a rivet positioned at each end of the cornerpost, 
each rivet connected to an end of the male extension portion and 
abutting against an end of the female extension portion to hold the 
hinge pieces together. 

-47- 



4 



5 



10 



WO 95/21774 



PCT/US95/01642 




WO 95/21774 PCT/US95/01642 




INTE^ 



TIONAL SEARCH REPORT 



A CLASStFICATON OF SUBJECT MATTER 

IPC 6 B65D19/06 B65D6/16 



According to International Patent gasification ((PC) or to both national dasaficauon and IPC 



Int Application No 

PC™ 95/01642 



B. FIELDS SEARCHED 



Minimum documentation 

IPC 6 B65D 



searched (classification system followed by classification symbols) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


A 


US,A,4 828 132 (P. FRANCIS ET AL.) 9 May 
1989 

cited in the application 
see the whole document 


1,7,11, 
15,17 


A 


US,A,4 673 087 (D. WEBB) 16 June 1987 
cited in the application 
see the whole document 


1,7,11, 
15,17 


A 


DE,A,12 98 440 (H0LZWERTE A.G.) 26 June 
1969 

see the whole document 


1,7.11, 
15,17 


A 


US,A,3 941 300 (J. TROTH) 2 March 1976 
see abstract; figures 3,4 


1,7,11, 
15,17 






■/-- 




| X| Further documents are listed in the continuation of box C. 


j)( j Patent famil y members are listed in annex. 


' Special categories of cited documents : 

"A* document defining the general state of the ait which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
Tiling date 

*L" document which may throw doubts on priority claimfs) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"0* document referring to an oral disclosure, use, exhibition or 
other means 

*P* document published prior to the international filing date but 
later than the priority date claimed 


T* later document published alter the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y # document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 


Date of the 


actual completion of the international search 


Date of mailing of the international search report 


15 June 1995 


21. 06.95 


Name and mailing address of the ISA 

European Patent Office, P.B. 581 8 Patent) aan 2 

NL-2280HVRijswijk 

Tel. ( + 31-70) 340-2040, Tx. 31 6SI epo nl, 

Fax: (+31-70) 340-3016 


Authorized officer 

Pern ice, C 



Form PCT/1SA/310 (itcond iheel) (July 1992) 



page 1 of Z 



i 



INTEJ^ 



TIONAL SEARCH REPORT 



(m Application No 

PC™ 95/01642 



(^Continuation) DOCUMENTS CONSIDERF.D TO BE RELEVANT 



Category * 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



DE.A.14 86 643 (F. SCHMITT) 2 January 1970 

see page 2, paragraph 1 - last paragraph; 
figures 2-10 

AU.D.860 566 (6. BRAISBY ET AL.) 23 

January 1969 

see the whole document 

GB,A,2 211 906 (T. BAZELEY) 12 July 1989 

see the whole document 

DE,A,43 10 895 (G. GRIMM) 14 October 1993 

see the whole document 



1,7,11, 
15,17 



1,7,11, 
15,17 



1,7,11, 
15,17 



1,7,11, 
15,17 



Form PCT/1SA/210 (oonlinuttion of second theel) (July 1992) 



page 2 of 



2 



INTfiALATIONAL SEARCH REPORT 

^^PrTmation on patent family members 


Ins A 


m Application No 

JS 95/01642 


Patent document 
cited in search report 




Publication 
date 


Patent family 
mcfflber(s) 


Publication 
date 


US-A-4828132 




09-05-89 


NONE 








US-A-4673087 




16-06-87 


DE-A- 3714963 




10-11-88 


DE-A- 1298440 






NONE 








US-A-3941300 




02-03-76 


NONE 









DE-A-1486643 


02-01-70 


NONE 


AU-D-860566 


23-01-69 


NONE 


GB-A-2211906 


12-07-89 


NONE 


DE-A-4310895 


14-10-93 


NONE 



Form PCT/1S A/310 (patent family annex) (July 1992) 



